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Abstract
Much of the devastation and damage of 
earthquakes can be attributed to the fact 
that they occur suddenly and without 
much warning, which limits the ability of 
people to evacuate and/or properly 
prepare. One method, however, that 
might be used to predict seismic events 
is the generation of electric currents in 
rocks when stresses are applied. It is 
observed in this research that the 
application of direct force onto samples 
of igneous rock causes the rocks to 
generate a measurable current, which is 
attributed to positive-hole charges 
moving within the oxygen sub-lattice. 
Because large and changing forces are 
acted upon rocks at fault lines before and 
during earthquakes, the monitoring of 
rock currents could provide a tangible 
precursor to aid in predicting earthquake 
occurrences. In order for this method to 
be feasible, positive-hole currents must 
be able to travel from the source rock all 
the way to the surface of the Earth, 
which means traveling through water-
saturated rocks contained in the Earth’s 
crust. If the positive-hole currents can in 
fact travel through water-impregnated 
rocks, then monitoring stations set up at 
the surface should be able to detect the 
stress-based current fluctuations. 
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Positive Holes
A Positive Hole is:
•A missing electron in the O2- sublattice
•A defect electron in the valence band
•Positively charged
•An electronic state that can move through mineral grains and beyond
O3Si/OO\SiO3 + [SiO4]4- --> {O3Si/O• •O/SiO3} --> O3Si/O.O/SiO3 + [SiO4]3-
         
             peroxy link         +   O2- matrix                  broken peroxy link                   broken peroxy link   +         h•
Dormant Transient Trapped 
electron
Positive 
hole
Experimental Setup
•Hydraulic press applies force to rock sample
•Polyurethane squares insulate rock from metal 
pistons and the press bench
•Copper-tape electrical contacts allow current 
measurement 
